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(54) SPLIT GATE MEMORY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a nonvolatile 
memory device excellent in power efficiency and suitable 
for low power application, by a method wherein electric 
charges carriers generated from a source of a source 
area range over a channel area and accelerate, and are 
implanted into a dielectric layer located in a floating gate 
or under a control gate, and a selective gate controls a 
channel current. 

SOLUTION: A nonvolatile memory(NVM) device 
comprises a control gate 32 on a first portion of a 
channel area near a source, and split gate field-effect 
transistors(FET) having a selection gate 16 on a second 
portion of a channel area 38 near a drain. When the NVM 
device is programmed, electric charges carriers of a first 
polarity accelerate in the second portion of the channel 
area 38 under the selection gate 16, and are implanted 
into a lower dielectric layer 14 of the control gate 32. 
When data are read from the NVM device, a read voltage 
is applied to a drain adjacent to the selection gate 16 a 
current of a bit line coupled to the drain of FET is detected, and data are read out. 
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hZfii-ZftgW- hFET frffi*.*. bFE 

3„ ftW?- Hfet ^-•r^A4nfid»&«Mra[fl:<ibJI 

FETd^x-*£tt*I&S|gfi, lift^- HASH'S 
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tt#fcrt<D7- + .*/i4Bl* ; MIS KW 
*nE*-+**«0>il 1 »#©±fc#fc-t-3R«W ; mf 

mm t tfjiam 1 wsfcansj-rsifs 2 ran t «r*-j-3* 1 

3MM ; #J:imeR«ltt:««tt<B-tfc#aEU meh? 

X : JN*flEtm«>** ; IWE^<Wm**rt«>y-* 
; lWE¥i&#tm*fcrt0> K W ; WEs*- 

-mvtnm ; ME?- l &ft<»ncft 

ma&itotmw&w&x't-if- tm&m 1 mmrnvrnm 
% 2 fiim £ ©wkuke u m&wutm-mtvo-mm 

yy y Y • V- V • y^ey^fio 

[»**3i *yy ^ h • y- h • t^vmwxhi 

ffl* ; WE¥*fWtt*##l*l© K W y^ ; mJEy- 
^««Sr«rEKU-r>««*»?>^«H-5, ME*#i**f 

^flcrto^-r+^w ; mmf-^^^®(om 1 

-mmm ; we^+-*A^ns©wE* 1 
stsii^tit-fcot, giMs^nftEftiftS^ 

»lSl+4SB2ffiWi:«r*-*-6»l*«Ji ; mfE^Y^/i' 
««Wh5EH 2 gB#tf)±K#£-r 1 

-ttfcot, «nEaMk*-aft«»-iMk*Ji©*i» 

»«sjWEJB 1 ^€tt<igg*^-y £mfE!B l #®lK>lffl 
E» 2««i: ©WUc#ffi L, iWEIWk*-a{k*-8Mfc 

2 MftAiffimm 1 ^ttwa^-s— s»-i: mm^- 

+*/M^©ifflE*2tt#£©IBJfc#£-f5. t:5© 
SB 1 ; *><fctfmlElfl l &ftJB«>A(r£ 



(2) 

2 

%\mmtmm-hw.2'mmmm.^-^ : ictox 

«J&£;ft5 <h1-5*:/y y h • y- h • 

[ti*«4] *yy s/ h • y- h • ^^ygftfeo 

.t^7Wtfcot, MET t^Trt <£>=§■ y^- 

io y-*^, ^+*/i^E4oJ:tf v^i££, 
£, 

we y - z> muf- * **m®<om 2 

w±ic#s-rs^ 2 ttwi t , 

ttE£ 2 R*«©±l£#&-r 5»Jfpy- h t , 

meb 1 R«Jfro±ic#£l-s;ii#y- h £ ^itxsy 

*>M l^Jtc*5V>X#y y • -fe/KOME KW >-^«tlc 
20 ro5*>3S2JiJIC:foi/>X&y^-y • -fe/KO^E V® 

roffW^^ltTfCtD^X^y^y • -tr>'K^HyEiS#?'/ 
- h Hftft«li&JH 1 »UI ; (ijET u-T rtOTmlEaic 
coftco 5 2 tT«-fe^X=§- p< -=e y • -fr/KOmrEil&.e'*. 

• •fr/PCDSfrEM^y- HclS-frSiiSSt l r fliiE 
^2ffrtw#^^y -t/wWWy-h^Jft 

2 umm : tj j: o=me^ i n& x vrnrnm 2 new 
«-p<^y •■fe/Koi&Ey-^««K:«&&$n5y-^ 

30 « ; lcioX*^$ixSr£S:#mi:-t--5^yy y h • 

x : ¥m&mm±.x*w&<nMbfflk<Dftt\cwm$frz> 

y • -tr/Hi, 

K^fflKS^Sio-c, HuE^-r^vi'^^BtiEy-^^ 

io SfrE KK v««lc««-r5«fE^-v*A^B««)JB 1 SB 
^ro±»c#ffi-f 1 US;© t , 

aHB y - pgr s h5e^ r *si>m®<Dm 2M& 
«r»»fl:* -wtcM- mtmmnm <r> ± k #41- 5 

mfE^ 1 h £ 5r«x.Sy 

^E-y •-tryK^TU'C ; MET f*i<DBfiES*^JW 9 
*>^l?iJJ-*5V^X«-y^y • -tr/WWE K W >«JSici 
*g-&$ix5f5 lfy|>i; suETU"<rt»8fiE«^c^iJ 
so ro^*>^2?iJtc*i^x=S-p<^y -tA-oiEK^yfl 
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3 

[0 0 0 1 J 
[000 2] 

wcm£-stmm&~sii&temmmm** ] j <eeprom: Ei ec 

trically Erasable Programmable Read Only Memory ) 

i^T*tS„ EEPROMIr/Hi, IMf h7V 
v^;? (FET: field effect transistor) CDHSvlHjlC^ 

ffiSriffl® t , ^rttli J; •? EEPROM-fc/Koy- ^ y #f»£3iir$i 
[00 0 3] S£3tE«\ EEPROM-tr/H±. K W VflM* y h 

y-T-££Ai-5„ Jfi^ KW vfeitW- h 

5, wCDfc*. EEPROMir/H^cOFET li. /u^^^ 

fcl^-tttS* L< fcv\, $ EEPROM-tr/Hi^n >fy 

[0004] /d^; V^<A|${MM < Fti:, V-^fiiJ 
*VJ^i£A£ffl^5<b@jii-5Ci/5ST*f 5„ J/—* 
W*-y b • *+y-^aASrffl^TEEPR0MS:7 p n : /7$>' 

ffiZ-W^li*?- **/i&®&m.iXMi& ZtiXfrb* n 

«F^jcaA$tL5o swy-hii, ^^^mm^m 
■fz>o it, y-^ffij*^ h • *-r y-taAicts 



4 

[0005] eeor, s^$a*icffitt<g:m^fflji»cii u 
fc^wsstt^ysiii, ^sstt^y Sealer 

[0 0 0 6] 

io [01260]] -J&IC *¥£Wlttft&&* V (NVM: non 
volatile memory ) glBi. NVMglCT ^ ir ^. -5 ^rfe 

kz&m-TZo nvm *«»±. y-*tt3£ 

h7^^ (FET ) $r{t^S 0 NVM 3£8£:/ti ^7 5 

HEgp^se (fcix.tfjsaj-iwki'y nv'fl) t. mm 

h 7 y ~7 • IrW h (charge trapping site) £r^i 

tfo nvm ygeii, fct*.tf]E?L/j:ir«)jB2«tt©»fflf* 

ritc«tU^*$ixSo NVM ^a^«br-^Srtt^S 
AP4ttS„ iSk^, FET <Oh^^^\c^^tli>^y VB 

[0 0 0 7] Iglili. ^WlciSNVM -tr/n o/iifro 

^7°y y b • y- h ■ **ymwi<ommmxhz> 0 nvm 

•fe/H 0 1 2 *tt1-S¥*fl&K 11/iifro 

«i in. P #iio->y3vssti95. eiTi-iftK 

NVM -Ir/H 0 teSjluftKSii (^n^7 
40 5V^) fciW^^WsgT-fcSo &oT, NVM -fe^H 

oi± v m^«c^**ii^Hi/iiS5i^ffl^^y (eepro 

M: Electrically Erasable Programmable ReadOnly Mem 
ory ) ±tUb 

[0008] m&.y- vmrn 1511, s«n 
&-rzmw§ 1 4 tmnm 1 4 m 6 1 

5r«^S„ il^-/- H 6 ft, E^H*ft6r*-5fl!lB 1 
7, 1 8$:Wr5o mt LT. I 4H:, mzi-J 

(nro) ^l/^U^S OnmCOff^Sr^T-rs^fiSlftZ:^ 

ib-> y = >it-fe 9 , mm*?- n 6 fiag 1 4 ± 

so (CigaS^x^v'v'a ^*Jiu:^^-^>^-rs ~ tic 
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•tonsil*. #41x14, mw§ittctz.tt. m 

10 0 0 9] 2riSilft-/- M 6<Dffi!lS 

17it^5Ji5„ MiLT, fcirxtfy >£fcl4fciii 

-Y^y&ifcin ^isw^f ^->-srSs i n*Kc&A-rs 

gE6^^V&A:/ci-fe;x£fflt,>-c, b'\y<^mi$.2 
2*Mf$.-fZ>> #;£L<{4, -Y*-v&A^n-t?*»4, g 

tsi ico^si 2±\or>z>s<- y h'mwazn&Lxm 

[0010] t x.\z~mt -> !i^yl234: ifco^m 

ii&y- m 6 oflsn i7, is icBSft-ai* 

ffil 2©»»©±K»riE$ix5 0 #£L<(4, iHMbv 
y a^Jf 2 314, fcixf^Snraft^USj 1 5 nmCDJ?^. 

fflV"CJKrii*ix5. HftK^o-ir^d, ifiilSl 7, l 8 

fciGo-cafcy-b i 6Srt^t-rsox\ -mitisy 

9^J|2 3MCWC1 7, 1 8lEfioTt?K*$il5. £> 

l^K®® 1 4ro$#riS^s^:/^:fc£;}x, ^ro«T-± 
^ffi i 2 ±i;-^b-> y a V® 2 3 AWl&ZtlZ. M<n 

mt&m\ci3^xti, -mt~sv =*^m2 314, 

iXSo fctx.14, #j5nmfcl^Ui& 1 5 nroWli^Sr^-f S 

So fcix.fi, $j5nm&l^Uft 1 5 nmCOif^fc^-t-S^ 
2 4<E>±|£flM$*l,So -&itis\) nyf2 8(4, f# 

i>z s. 

[0011] "SMt^ 11^^123, g-Ct-> !)3>|2 
4*j«tt/-^{k-> y => 2 8 14, mcM-WkMn-1k 

(0N0: oxide-nitride-oxide) ttSgC 2 5 5r^J5g"t" 
5„ wftttR*ttSW»i: fc»¥li*i5. 0N0 «Jlgl5 2 5 

ft, =^12 8(4±SP^mStl¥l4ixS„ NV 

M -tr/H OSr^a^ 5 V:/-f SKI4, 
(fctx.J4«^) #0N0 a^S]52 5rttcaA^tt, 
v-y 3V®2 4f*i^?FM$H5m^f lyyf- <M hfH 
X'ffi&ZtlZ> 0 NVM -tr/H oas&#&^-*#f^£;fr 
•fSfc«>l£l4, J£Si5^aS2 3 t±^m9M2 8#ffl^ 
rt^«-*Lt> 0 $?j|c:, gSi2 3, 2 8fN»ARb^ 

^iafi£i4si 3 N 4 icmbte^ztzmmmztz^. tzt 



6 

x.14", 3V|2 4(4, si x N y -e£$ih,5ffcfna 

j££*-r s -> y = -s^httWkMtm t-tzzt 

So fcfc'Lx *ty WJtl43*f4 4 9*^0 
[0012] JMfpy- h 3 2 #0N0 fflSgp 2 5 <D_k\C& 

si-s„ h 3 2 14, s&y- h i 6 \cmm-tz> 

{BJH 3 li, MM 3 l (c*H6]-r-5ffllffi 3 3 ££*rf5„ 
«i UT, f*J»y- h 3 2 I40N0 ffigg|5 2 5±(C^Sg 
v>> a V*i J; tf^* ^^-fS r. t «t "9 ^ 
$ixS„ »*t<(4, j$fl;S»4^)2 0 Onm/i^Li^S 0 

s„ 1 . wwy- h 3 2 14, as?y- h 1 6 

5rtiS#*Ui\ ^?>lc, ©Jffli^- h 3 2 »4, fctx 

^•T'o-fe.^wra, 4fci4^(D^(7? k— tr^^jaftwra 
ic K-trv^$4xs^taJ#*ut\ WW- h 3 2 

20 -rs. u s^y- h 1 6 roftijn 1 7 iciBofc^is 

f 8 ->y =>>mMx-<— y-14, NVM -tr/H 0 W®!if^{ci4M 
$)SH^M(-*5^TI4, rM^Wl^x;, 
^-v^SPSf«PfcBft*S*u, El l fc|g|7n;**f5NVM -t^ 1 
0i/iS„ WHomfaM m^-Tt-f) »C*J.V^TI4, rffl^ 
y-flSNVM -t/H 0— OT^-tr^iftfftpic, gfflflffi 

[0013] iftj^^- h 3 2 Oflffi 3 3 tmtfUf- h 1 

6 (omm l 7 i K^ti-eftfBoT, fciriligft^^ 

-t34, 3 s/jc^cwatt^^— y-^ffM^^So » 

30 4 L< 14, H-fb^J^^— y- 3 4 I4$IJ^^- h 3 2 £S 

5„ y-^!we3 6r±SMk**'<— y-3 4 ts-g-^^ 

S„ iSJirLT, fct X.I4 y >-*fcl4t*^^-V/iifWn 

^«3)cD't' ^-v^aA-rs s ^->aA7°n-ir><; 

Srffl^T, y-^^H«3 6&^fig-rSo y-^.ffi«c3 6 
fc < tt) t KKySiS2 214, Ztlh<Dffl\z?-v*'i'ffi® 
3 8Sr^S-rS„ f^MSt, f"-r^/l^lgc3 8^, 
KKyS«2 2*>P,y-^®lgc3 64rRlT5. 5^ + ^ 
A^J* 380f 1 Si5^<4, 0N0 «SSi5 2 5 *5 i 
-h3 2WTfCfc'3, ^ + ^/Pffl«3 8<Z)^2gp^l4S 
40 hfl|jg 1 5(DTKfeS„ mtVO*^— y-3 4, 3 

5I4NVM -tr/H 0»c*J^TI4ffiiiT**>Sii:^a^ri^ 
fcVo NVM -tr/u i o jjsg-fkife^^— y- 3 4, 3 5 S:^* 
^^ft#«l?ifi^JIC*3l/>T<4, y-^ffl^3 6i*ffl'®7 
-h3 2<D{B|S3 3 tS-g-^tbS. 
[ 0 0 1 4 ] 0N0 «Jfg)5 2 5 1 2 ±|C^1"S 

T'o-fe^liJ;?), iS^-y- h 1 6 <O±l£t>0N0 ffiJS&tf 

M&ztiz (m^-fr-r) o mvvf- h 1 6±g?(cfosoN 
o mn%> t , i 2 ±Mfe 15 ^-fk^ix^— y- 3 4 , 

3 5(c4"9t£Ii$Jvkl'>0!M0ggl5 2 5 <Dgi5^ (E^-fr 

so -f) tis, ■ yn-e^icfci^Ti&i^fts. 
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->y 3Wb^4w»jt4 2#»fcy- h i 6©_tic#£ 
u nvm -fe/n ows^y- hasi L-cflwi-rs. m 

#£u nvm -tr/n ooy-^ifii Lxmm-rz, a 

£>»c, s/y a^ft^fflfHM 6 as K^y®«2 2ro± 

Kff&U NVM fcHOffl PKVtli LT«|g1" 
6, S/!l 3VYk**«3t4 2, 4 4, 4 611. SHtfc* 
^-t3 4, 3 5 iS-g-$tl5„ ZVtztb, r^tjlig 

ei*^^^* K) «jtitpftfn 

5 0 ->y 3V{k-&#jflJjt4 2, 4 4, 4 614, NVM ■fe/l' 
1 Ort<D^£&fct£fSag(-f 5<£-C, NVM ir^H OfDttlg 

L2>»U ->y =Vfl:-fi-*fl|364 2, 4 4, 
4 6I4NVM t/H 0iCtit^liftf©i^f$)5; 

[ 0 0 1 5 J ->P3 V-fb-g-fefiljit 4 2 , 4 4, 4 6 ©Jf2 

-jwassft. w»y- f 3 2, gfty- h«iS4 2, y 

I 0 0 1 6 J HI Hi, fflffl-y— F32 ^5®^-^- hi 6 

*jwy-h*±ic#iaEu/iv>oNo a*»2 

5©SMxyf>m*Jlx5 0 iMl 2±{^m 
Si 4#fi2g£;ix5„ -Y^aASrHfTLT, IW»y- 

i>^s-g-$tt5y-^m«3 6i>Wf$.zi%z>o 

[0 0 1 71 WaiE$tlSJ;5{C, NVM t/H 014, p 
«SSffil lrtlcm&$*l5n f-r-fr/U- *7°y * h • 

(D-Ctt/il^ fcm<F>%Wfr\\Ci$^Xtt.. NVM -fe/H 0 

yy y h • y- kfet -efcs, »j©ia6«fc*i^Ttt, 

NVM -tr/n 014, n ^mS^«l*S«rt{c:»fig$tb5p 

•y-KFET T*$>5. $f>JC»J«Hi6^J|Cj3^-C»l, NV 
M -tr/H 0«, P *aS**WS«rtfc»^$Jx5n * 

y-hFET X'&Z, 

10 0 1 8] IHIWNVM iryu 0^WT^-fe^li s 3o 
»g&:»-£^tf : "f &:b*>, NVM -fe/U 1 0 SrT'n 5 V 



^■t^rt, NVM ir/H OZmH-t&ZktoiiXmM )V 
10*>?>f-^^a6riffc5„ ;iftibl4, NVM 
t/H0©lHy-H6, fM^- I- 3 2 , y-X® 

[ 0 0 1 9 1 NVM -tryu 1 0 £«$U$»-7'n ^7 5 V^-T 

S^y-h«Jtl 5TW^-r^l^|lgc3 8gp^(DKffiS 

d^7? >vm&.v- y-mjztK m&.y- h 1 6 

?7?.>>f • y-^«/EzJ5y-^ffli^3 6tc^iAp$ix 
So /n^iy^- y-^SEi"? fcjs^r 

n 5 h«flE*JiWffliy- h 3 2 lcRl*P$ 

l**/u-h/«c^L^J2**/uh, /n^j^y/.y-^f 
JE tt^ 3 h ^ Lm 5 b T? , 7° n ^ 5 5 ^ 

20 5 0 

10 0 2 01 y-*«l$3 611, KWVS«2 2J:») 

• f — hFET lot*, Rfe^ift^-KT-idf^-rs. 

ilxSt, T'o^y ^ V^^tt, y-^^ig3 6^FET 

lOOKWytutHiU v^«2 27JSFET 
1 ooy-^i Ltitts. S&ic. h 1 e 

'Pt£<bh HffiSJE^fc'lt , K u-C 2 2 cDSE u 

v«ua2 2i>?,Mu a^-y-h»jgi 5tfflm? 

- h 3 2 irOP^ro^-r*/MigJ&3 8gp^5riii:riP3i$ 
4x5. ^=¥^y^sy-^®«c3 6t£p£U 4*I35> 
oUUf- h 3 2«Tt*6ft**««3 88&#»CPj 
S-TSir, »J^iy-h3 2(c*5(j-2,iftlUE{Cj;i9?|#o 

y v&mmm 23^ LxaA^ti, sij^iy- 
h 3 2 cofiijM 3 1 KmtE-r^mt^ y = 2 4 wgp^ 
40 rtteftffisjts. «w«#dr-^yi', fctxiim^^ 
•lr^/l^*sE3 8^b^'ft:->y ^Vl2 4ft\z.®m-fz>\c 
otl, ©JiSfy- h 3 2T®ft^«3 8gB^<DK(B 

*5T^9, *yh y ^ttA^jiStT^-So NVM 

y-yi4^t->y ^12 4FNic«te^ti,fctt 

ffi<DSS(c/i2. 0 ^lSISfit, fcixtf^Sl^NVM -fer 

/H 0li^$tl,5o +^^*>, NVM -fc/H Oft^u? 
so [0 0 2 1 1 Zfuify ~ >^ • Zfo-txnffl, *?-\%.jl> 
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t^y- h 1 6(Dr<D^^^/i^mm3 8^<ommms.x 

[ o o 2 2 ] nvm -fe/n o zmnmzmizi-zfcti. m 
«t v i>&^m£ffl$fy- hnmtmnr- h 3 2 k^p 

L$ 7 dOu hT\ ffi£ffl®y- hW&tefo- 1 1 #A» h 
-Yvffii&2 2(4, ^*yo-fe^(c(iBg^-fr-f. SWE 
i/MiSSj^®ti--5r iriSft-So NVM ir/P l 0£rPi£ 

i^y- h 1 6 \c%im u m% k w vsjes- k i~r 

«o 0 NVM -ir/n o&^£^3SUoft#3lifeW£:fc^T 
$2#/uh#^Uft5 3tfyub<DmffiSS KWylS 

8 iem#* + y troaAiisgo -ess r e> *v * ± 9 m-r 

5. 

[0 0 2 3] y-^^Jgc3 6t*IJ^iy-h3 2£©IBT 
itt x.li^ 1 4 tf^ h &</ > L#) 1 9 jK/P h 

-fe^tcj; ?> , &m#i4, y-*$t«3 6fcg*iH-sf-* 
v^X'h^mmt. wtof— y 3 2tc*iir*Tft«> 

Affile «fc ^Itotf^ixS,, *yh-*^ytSA7'D 
-tr^tcjo^T, miHtmit<^M 2 3 5r^-LT. 0N0 «/I 
§52 5<Dmt^ x ) =V12 4iT*aA^ix, tiT?tft 

i 0d> it Sir. ^fkvy 3^2 4ttHH6«l»C 

«>»&fc. $2fflifit, fcirX-tfUSO^NVM t/H 0 
rtKtMftSitS. ^&*5*>, NVM irA-1 0&m4z£ti 
S. 

[0 0 2 4] rS^yn-lr^oF^li, Ht->U3Vi24 



70 

£*l£ 0 Hffi h75'^-t^ hft^ffi^Fowler-Nordh 
eira hV^/P • y°n-fe^(c4o^Tfl;# h7 y7° • ■^'f h 

(4. ono a«as2 5rtlCJW<r*±SBWUl2 8 a«r«fc:4 
t). -?r;ft,»£j:9NVM -fer/n OfflT-^^MIcSii 

[0 0 2 5] NVM -fe/H Ofl^x-^fcg^ESfctt, 

io fcixtfSJffia;jE^ifwttSty-^«ffi5ry-^^3 

6«c^p-r^ 0 Sg©y-^«EtHSfi<Jfcl?Lt^fcS 
^tt-tixi •? tli^iWiy- h«BE«r«iJ#y- h 3 
2 £Wt-£ 0 '>^<i:t., jl^y-h»igl 5WT<0 
^.*/M5ii£3 8gP^C^ffiSJE^fc'I^Kiy-^mffi 

«tLT, ^fl^y- h«£Ett» miX^Y 
20 /iV^t^2^Ky^^ ( SEfl KV-f >mS.t±m 1 

2 h T'fc (J » il^y- H 6 li«i!g'lffiV DD \c 
te&ZtiZ. Mb Lt> «ai«iIv DD tt^3#/uh/«e^ 

V DD r±, fcirxtf. *!30. . 9 JJC/U hJfcU-* Ujj^J 1 . 8**/P 

[0 0 2 6] NVM ir/H 0 ^7°n ^7 5 y^^tlS i . 
Wmy- h3 2T©Ift->!i 3^2 4i»SAtC3te«$tl 

s„ ®mv- h 3 2Tfflft*/^«3 8sp^»i, mm 
v— v 3 2 T«iik-> y 3 >s 2 4 asmttticmawf 

30 tt©i*©H*Bltt«EJ:9*v»M««E**-*-5. NV 
M -fe/H 0^f^6fe$ttSt. SlJ®-/- h 3 2TOtft>> 
!J =VJ12 4J4SI|lB<Jfcm^iW c f 1 tt^5/SN feS^tt 
jE»C3tS$HS 0 $)J^iy- h 3 2 T©f^^/^*3 8 

9 tte^W««ESr*-f6. httEli. NV 

ut^iois/D^^m^ ffli»y-h3 

2T«5 1 -r*<'MSJ|£3 8Sp^wBgfi®I«t ?fil^tii 
#S Sfc, ^©©J^iy- hlffifis NVM -fe/H 0 

*SiH*$*l6»&, h 3 2TW^-^^/U|S«3 

40 8§B^»ESfi£affi«t?)iRt^i:^#iL^. Sot, 7" 
n^7 5 ^^^^fcNVM t;H0A^f-^5:S^6 

n^S^tt, fctxffl2^^07y<7 A ) « 
Ti'h^t*. fs'MS m 1 »c«Iil^-a:-f ) Sr^LTK 

14, rcO/h^l/^gS^^UT. NVM -tr/H 0*>b. ^ 

fcNVM -tr/n oa>ib-r— ^^^^•S^g-li, ^-y^/u 

so i4^i o^a w±t^^</<c5. k u-c >mm 2 2 



¥1 1-74389 



11 

&i$timftmm% (H**r> 14, ^©***««e*: 

[0 0 2 71 K^S^nt^^l y-^I«3 6BK 
3 2T^^^^/^i$3 8W#tCll5SJEEI$Ttt'h$ 

^«x.5ir, NVM ir/H 0 fc*«$ix4x-*teart- 
*nJ*«8 (H**r) tt^K (BiKttB**t) 

I4NVM ir/H 0(£:Jo(/>T(4/h£l/\> NVM ir/H O&i? 

[o o 2 8] h 2i4, ^la^^^y ^ h - b 

NVM 0<OgaiSlBglglT*fo^ o NVM SB 5 0(4, ±NI 

^E^JSttfc^^y * h • hFET cor WSrlSx. 
5o y V • hFET (4, NVM SB 5 0 iCfo'l^T 

• ^-hFETii, y-xmmt, KK>«tt; 

FET 14, Hfi/b^r-^SrMtSo t£oT, TW 
rtco^^y yh-y- bFET 14, NVM SB 5 0lC*>t*T 
fcf y b • -fe/ut fcWJtlSo L<I4, NVM gf 5 0 
rtCO^T^y ^ h • hFET 14, EI 1 icm^ZtlZ *7 
Vyh - y-hNVM -fe/H Oir«^W«c^|LV^ 0 2 
{4, 4tr4 5liJCBE^JSttfcl 6<@C0t> h --feyU^ 

ftmcx*), NVM SB5 0I4, fcS0>»*>tTi:ffift«>* 

[0 0 2 9] NVM SB 5 0 14, y-^5 2, 54^ 
aSUft6 1, 6 2, 6 3. 6 4h Sfflj»7 1, 7 2, 
7 3, 74£, tf:yM|8 1, 8 2, 8 3, 8 4t^ 
LTT^ir^^tl^o NVM SB5 OftCDtf y b - 
14, Ti^<ft(DZ<ntiLW. fctx.tffr##*5J:tfJiJ#^ 

t/H 1 0, 1 2 0, 1 3 0, 1 4 0(4, Zix^ftim 
1, |g2, »3*iJ:t/*45IJfctfl[B-rS. »2fTfc*5l^ 
T, b f ^h-ir/U2 1 0, 2 2 0, 2 3 0, 2 4 0(4, 



(7) 
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SI 2, »3*ii:Uf»4 5iJfc{fi[llt-4 0 fg 
3t?fc*5^T, ^>h-ir/U3 1 0, 3 2 0, 3 3 0, 
3 4 0(4, Ztl^timi, #2, *3#J:tffM*JWifc 
g^5o £4fTfc*5^-C\ tf y h • ir^4 1 0, 4 2 
0, 4 3 0, 4 4 014, ^tlSl, »2, ^3*5j: 
^4?lJ^B-r5o 
[0 0 3 0] y-X}&5 214, mift<D¥ y h • i?/H 

1 0, 1 2 0, 1 3 0, 1 4 0(Dy-^l 12, 12 
2, 1 3 2, 1 4 2lC-5:tl-? f nSaE$ix5p 

io 214, ^2tT<^t^^ h • ir/U2 1 0, 2 2 0, 2 3 0, 

2 4 0^7-7 2 1 2, 2 2 2, 2 3 2, 2 4 2lCtt 
tt^fttSSttSixS. y-^,^5 414, ^3tT(7)tf^h- 
irA-3 1 0, 3 2 0, 3 3 0, 3 4 0 (7) y — X 3 1 2 , 

3 2 2, 3 3 2, 3 4 2^*ix^ftt®«$tt5 0 y— * 
itS 5 414, ^tTOtfiy h • ir/U4 1 0, 4 2 0, 4 3 
0, 4 4 0<7) y—* 4 1 2, 422, 432, 4 4 21: 

ty-^«te»*-ratry h ■ ir/M4-fg LT?B*$n 
Sco-c, ii^p 7^5:«t6o rcofc*, NVM SB 
20 5 014, *l*$J:l«B2fTl>W>tf y h •ir/UT-ffi^g^ti 
6^<h, Sf3*5«ttf»4fTrt^K p y h -ir/UT*«^$ 

[0 0 3 l-l-Wliftitt, Jgifi^tV h-t/ni 

0, 1 2 0, 1 3 0, 1 4 OcOal^^- h 1 1 5, 1.2 

5, 1 3 5, 1 4 5IC*n^tt«jR**bS. iWU»6 2 
14, %2^<r>M f y Y • ir/U2 1 0, 2 2 0, 2 3 0, 2 

4 0(031^^- h 2 1 5, 225, 235, 2 4 5 fc-t 

/U3 1 0, 320, 330, 340 Oil^y— h31 
30 5, 325, 335, 3 4 5 »C*ft*«xSBK* H5o S 
^186 414, %Afr<0\f y Y • -fe/U4 1 0, 4 2 0, 4 

3 0, 4 4 0 tf)i!tRy- h 4 1 5 , 425, 435, 4 

[0 0 3 2] SJ»t7 111, %\'n<D\f y Y -ir/H 1 
0, 1 2 0, 1 3 0, 1 4 0Ofi|»y-Hl6, 12 

6, 1 3 6, 1 4 6}C^tl^S^$tl^ 0 ©J^7 2 
(4, ®2fr<7)tf ^ h • ir/l^ 1 0, 2 2 0, 2 3 0, 2 

4 0<O»Jffiiy— h 2 1 6, 226, 236, 2 4 6 tC-t 

40 /U310, 320, 330, 3 4 0 <D%m7— h 3 1 
6, 3 2 6, 3 3 6, 3 4 6 fc*ft*Mfc*fc£ H6o »J 
HPj»7 4(4, ^4ff^tf y h • ir/U4 1 0, 4 2 0, 4 

3 0, 4 4 OCOSJ^y- h4 1 6, 4 2 6, 4 3 6, 4 

4 6ICtWtl«8$tt5o 

[0 0 3 3] \fy hBS 1(4, ^ l^\<D\f y V • ir/H 
10, 210, 310, 410OKKV1 14, 21 
4, 3 14, 4 1 4«C-tix j eixg5«c$ix5 0 t^h«8 
2(4, %2&\<0\f y h • ir^Ul 2 0, 2 2 0, 3 2 0, 
4 2 0(OKW>1 2 4, 224, 324, 424 (C^ 
so ix-?tt«i^$lx5 0 If y h&8 314, m^\(0\fy Y • 
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iryu 130, 230, 330, 4 3 0^KKyi3 
4, 2 3 4, 3 3 4, 4 3 4 \Z.%h?*lffigt£frZ> Q \f 
y M&8 4I3\ %±n<T>\fy h • -fc/H 4 0. 2 40, 
340, 244, 344, 4 

4 4(C^ixm^^n5o 

[0 0 3 4] NVM 5 0 F*J<£> fcf y h • ir/Utt, ituffifC 

82, 83*3«tt/^4tTOlf y h • -fe/UCOy — 

L~C, NVM mm 5 Ott, fgl, 82, »3*5£tf»4fT 

5 0 $&(cMMt7 1, 7 2SrSlM-^L, ffiftpjft7 
3, 7 4SrS^tc^-f6^i: tT*#5o ^< It, 8 

[0 0 3 5] NVM 8£{g 5 0(*W&t:*:y h • iryu^f@gij{c 
-fe/UrtJCtfr^^tL^X-^t, t^hi8 1, 8 2, 8 

3 * fctt 8 4 zmtizmffiZfetoirz r. £ ic «t 9 f@*J 

3/ h -ir/^*jIcoy-^^Sr*WU, -ffiLTmrnft 
tfflitSrJrdStSS. S£oT, NVM ^15 0te:7 7 
3/ v^EEPROM^gi: tf^tftt^o 

[0 0 3 6] NVM Ort^bV h ■ -fe/K fct^li 

fcfs/ h • ir/ui i o, 12 0J:1^}:^7^^ 
-f £ fctt* t ?L&m 3 h ftv> Lm 5 tf/u h <D y- 

* • :/*^^>;/mJE£y-;*;gS5 2\cmn-tz>o fc 
tx.tf«)l tfOu h ft ^ Uft 2 dOw h l M^n 
S^^WESrasafte l^fli*D-f6 0 82, »3*sJ:tf 
84t?^ fcf y h • ir/Ml, f^h-tvH 10, 120 

i6 2, 6 3, 6 4tcPHAPf 5r itcj; 9 ^ICftSo 
£ ;itf#J 8 sK/U |> ftl^ U#?J 1 0 tf/W- h CO^yn ^ y 

i±v DD Srtr ^ h^8 3, 8 4 (c^-r^o tr^Hl8 

3, 8 4icTO^tl58 1 f y h • 5 ^*JE 

JEirtf^te, {fyh-t/H 3 0, 14 0(Dii^— h 
1 3 5, 1 4 5 <D&* ^T<&^**/l'««ffi#<BBIffiS 

82tfy h • -/vfy^ >?mEEfc\fy hffi8 1, 82 
MEPJp£tl6o efo-C, t^h-t/HlO, 12 0^ 

a-^fco, R&mm^- b'vmrf-tZo w^&*.z 



14 

^d^7 5 >^ • :/n1r;*0>ratt, y-*112, 
1 2 2ttbTy h • -fe/H 1 0, 1 2 0C0 KU-^Vt LT 
*jh* # ft«fl&U KK>114, 124(l^yh-ir 
/nio, i 2 o^y-^t LT-ttL-flxttlffi-rSo A 
^If^tyt, fc^tfl^tVh-t/uiio, 
120cOKKyi 14, 12 4^&*jh,-t # *t38£U 
^ht/Hl OOil^y- M 1 5 fcttflpy- h 1 
1 6 b<Dffl<D?-**/i>faf$i&i:zf\fy Y • ir/H 2 0(O 
m$i#- hi 2 5 ^ffcWy- hi 2 6 ^rCO^CO^-r^yU 

110, 12 0WSM-H16, 12 6TOft^ 

+*W»y-M 16, 1 2 6TWli^h777 p - f-^ 
hrtlcaA^li^i, MHy-Ml6, l2 6T^)f 

20 -t/nio, i.2 QZffitiznmtT&y. *y h • 
^^y^aAcoasfcT^So nvm gtso^^u^ 

»y-Ml6, 12 6TOt«h7s/y-f>fM^IC 

mz>o miw*mm. *Lk±ammi&*?y h --tr/n i 

0, 1 2 OrttCft^^ixSo -f&fr^tV h --fe/H 1 

o, i20^yp^7^y^$^5 o 

[0 0 3 7] NVM £§fi5 0CDt^h -ir/K tct^m 

30 «ffiSr«»j»7 1 f 7 2^^0-T5 o Mi: Lt, «5# 
^hft^L»7*/uh^IE^affiS:y-^m*«JEi: L 
TilftU J9-1 1 ^hft^L^-9^/uh^com 
£ESr«»?B*«JEi: LT»«-rs. y^i5 4, 
i6 3, 6 4*3j:t/SiJ»j»7 3, 7 411, S*mi±u-< 
Mcm^tStlio *>SHl(S«fc*5^Ttt, 1, 
6 2 4Bj;t/f y 1 , 8 2, 8 3, 8 4ttgMfl«JE 

61, 6 2*5«tt/tfy hi||8 1, 8 2, 8 3, 8 4 ttff 
ffi^^o »]Wft#**«llCi3^TH:, tct?Um- 3tf 

)»6i, 6 2\Ct[lto&tl, frtZ.&&mW£t££(0\f y 
hffiitEj5^yM88 1, 8 2, 8 3, 8 4lc^Ap$ 
ix^o »lfT*sJ:0«8 2tT«>^2x h --fr/KOWiy-h 

%Zin&£rJ%Z2ft<D\?y h • ir/UO^-r^/l^iailfit 

<b x. tf 2 30u h ft i > Lm 5 zK/u h o®Eft if<D t* 3/ h 
JB*«E*Stry hj»8 1, 8 2, 8 3, 8 4{CR1AP$ 
Jx, Ki/^>'^?58ltT^ c tU ? 82tTOtf y h • ir/Pco 
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[0 0 3 8] mi&£XfWi2?s<n¥y v • 

14, Unf- FT»ft^^«»rtlclf- jETU* 
£38£1-s, EtDftffi*^ y-r-c&5iE?U4, ftj^- 

^!J-taA^a-fe^lc*i^-C, IE?LI4=§-$W^- hTW 

nmffih? y? ■ htfmm&J^m.fs.&J'pmctez* 
X-m<o if hyy^-t-f Hi, iiiN*7 p ci-t:^(c4b" 

5 O^tj&kfc^ftSi:, ^l*J«tU5^2ffWb'3' h -ir 

5fcm$;ftfc#fSro4iMc/.eSo t "Tax® Sg2fgi 
Jffiffi, fcirxl4^ao^f y h • t/H 1 0, 12 0, 
130, 1 4 0, 2 1 0, 220, 230, 2 4 0ftt£ 
&*ft£;ftS„ NVM £15 0rofgl:foJ;tffg2 

[0 0 3 9] NVM 50©^^ h • -fc/K fcirxtff 

1 =30u h ft I, > U*^ 2 h ©SU^SgStSffi^ftdffiiSS 7 4 
\c$lto£tiZ>. mi. %2i5j:tfm3ft\H(D¥y h -± 
M-iif y h • ^^4 3 0, 4 4 0!j^fflf-^©il!^ 
n-fe^»£Ba4L./«CV«t?, fcir^«^±fiSE/iif<0^2 
jl^SSKSJE^iStfiilSe 1 , 6 2, 6 3, 6 4 ICftUD-f 

l±, fctxtf»Jl!2a/E5ry-^^5 2, 5 4lcStfJp-T 
•5, Hl*/H>4^LD2*>[-(7)Il try hfEftftEE 
iStj-H98 3, 8 4teRWP$tt5. #4L<I4, fy 
hi8 1, 8 2\C%lMZhZ>n2 fc'y hm&mEtt, y 

-^15 2, 5 4\cmnztiz>y-xmwnEb£m&) 

fr< LT, h- • -trA-4 10,42 OI*i£ 
»ftix5iizifn»4, tf y I- • -fc/l/4 3 0, 4 4 0«^f-? 

7 4\cmvzhz>unm$i.mE\-$.. #*l<i4, y-* 
m 5 4 i-EPip $ ti h v - * mmm,E t < 1 1. m cu 

«/ii4, #£L<i4, 4icmn£tizv-x 

KljitffiJ: 9 t>, 'Pti:< tbt'yh- ir/1'4 3 0 , 4 4 

Q<nm%{¥— h4 3 5, 4 4 5 ^;h.^;i^<£>T<£>5 L ■r.*/^ 
^i!£$:£<ailffiSJE#fctt;l^^\ ®^ 6 2, 6 

3f£lW$ix£Sg2iliR!£&®±l4 x #*L<<4, SB 
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1, m2*tctt%3fT<D\fy h • -tr/K7)iS#iy- hT© 
f-^^fS^^roMffi^t y-*gj}5 2, 5 4iCfP 

[0 0 4 0] f 3/ h • ir/U4 3 Otf-yay-? $ V^ix 
ftJ^- h4 3 6T«»Slthy 2/7° • *W 

ic^S^tvs. ftj®^- h 4 3 6T©ft4;^W 

y h -.-fe/W4 3 0 7)sm*$tlSi:, »y->4 3 67 
VM4iElc^a;$ti5„ W&V- Y 4 3 6 T©f-y^^ 
4«? tiS:i-^««J£Sr*-t--5. »*L<(4, HM7 4 
5 V^^ixfc^g-f4»J^y- h 4 3 6 7©ft^ 

>v&s$.Uftv>nm.n&i: v i>&< , f y v • ±^4 3 0 
&m3z$titcm-&t±fflfflv*- F43 drnf-^^^mm 

^(omWM&ii'o fcits^o Sot, y°n.i/7 5v^$ 

tufcfy h • -lr/U4 3 0^^x-^5rSc^Bl5^(4, f 
20 h • -ir/1^4 3 0O^ + ^^l|El4^*tt-C, ^r=& 
gSti6®^!4, /tt^(4^)2 /iA «7t'J^^„ yf yY 

^SsS5r^ L, \f y Y -±/U4 3 O^bf 1^11, 
fcix.(4^Sl ^K^S., ^*^tbfct>h • 

±^4 3 0^P>T f -ci'SrK^-Bl5^(4, \fyY-±;U4 

14, fct^.14^1 0mA «±t±#^o tfs/h^8 3tc: 

U, l^y h • -tTA-4 3 0^<bm2^S«, ^S0 5r^ 

[0 04 1] tfy h • -fc/W4 4 O/OSyoyy 5 Vi/^H 
St, ©J^y-h4 4 6TW«#h7S'y-f-W h/JSA 

ic^m^ixs,, ©j^y- h 4 4 6 T(0^"r^^mi$.^ 

i4, tsfh?^-^ h^nK^icm^w^ttwi 

y h • ±,U4 4 0^S^*$tlSi, h4 4 67 

^(4IE»c^Ea$nS„ WtSl-y- h 4 4 6 Tco^*;^ 

40 ^HfttSjESrfl-r s. »4 l < i4, 7 4 

(-WJP$tbS*"Ji9Kfeaj£l4, tr y h • -tr/u-4 4 O^y 
n ^7 $ >'y'^tlfc^-g-|4©JP-y- h 4 4 6 7«ft^ 

^mm&ftvmmmEj: <o t<&< . t^-t^4 4o 
^m^^iitcm^ammv- h 4 4 6 7©ft^^« 

Uft<F>m\$.ME£ *) tSl\ SEot, yny-7 5>;/$ 
.ixfcfc'y h • -fe/U4 4 0fr(bT—7-Zm&-%l5>mi*. C 
y h • -tr/t-4 4 OWf-^^^^ti^SttT*, r £ 
iigtlStt^l4, fctx»4^2 yA ElTir/h^^, fy h 
$8 4li^-&^tlS^ii*I^ (H**-f) ^r<o/h$ 
so i,**j6$:8*pu f y h • *^4 4 o^fj^i^miB:, 



11-74389 



17 

m&£tizmznm<ms <H**-f> 

[0 0 4 2] tT y Y • ±/l>4 3 0, 4 4 0Hr-^^ 
tl^E(£7''n-tr;*©RS1f4, y-X4 3 2, 4 4 214, K 
^V4 3 4, 4 4 4 J; 9 fc^rix-t^iS^SJE/uu^/u 
»Cfc5„ »Jffliy-h4 3 6, 4 4 6T<D^-y^/U^|lSEgP 

3Ji&ft¥ll'.h3lr\ £<bt£, XI, IB2*iJ:tJ«»3lT 

WLX****MN$Xt. 3ftR6 1. 6 2, 6 3KRJ 
*P$^6M2jlW^«JElcJ; 5 ^Ic&S. rrofc 
», II, ^2&±rJ^3^©fcf;y h • *A-©®gEt:7°n 

nvm owtfy h$i4, *tJtt-rs 
tf -/ h • -feyurtroil^^- H-J: t) f s> b • -tryurtwS 

^ftWx-^tfe^^NVM |^I5 0|C*i^XI4/h$V\ 

nvm =g*5 o#if©, tf y M§irof-^i!c#l4iS/h 

[0 0 4 3] JBLL, NVM ^St-troNVM HgfdT:? 
•fS*jfefc^««*ftfcCii:«S3SjlUHitJ:5. #NVM & 
gl4, XT'Ps'h-y- hFET WTK^ix., &FET 

ift^-hi:, KK Vtti4©^*^i£|g 2 &#©± 

icffffi-rss^y- h t «r*-rs. swiy- naasw 

-?:*Uc«fc 9NVM |£B©->y ^vsaa*5r«*S„ 
[00 4 4] NVM SBWFET £7"ci ^7 5 V^-fSKS 

ii£*b, K0Tlc#SE-t-5R«ttaJi 
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[ 0 0 4 5 ] NVM ^« WFET 14, $ 2 &{£0Mtfir * \ D 

iILT#»lL&^©-C\ ff^±gBSS®gSrffll^TNVM g 

10 [0 0 4 6] NVM ISScDFET i»t)f-?*^»58g 
14. Sfcy- McpS-f S Ki"f vfcK^WESr^iftl-t- 

icftit, **UcJ:9 £?>KNVM ggcox-^^tff 
jRtttSS-fS. FET CD it 5 \f 

y MISrSSix5^iSr^1-5ri:{cj:9FET A^x- 
f&WtZ-WlZ. FET (73 bT©^^ 

liflj^fj^, nvm mm&M&mm&icm-rz. 

[Ell] *™fc£$3F#»tej**y8B©»HH-C*> 

fc<5o 

[»*©»«] 
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